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';>:> (57)Abstract: 

PROBLEM TO BE SOLVED: To increase a channel capacity by performing control 
so as to equalize reception power by the directional antenna of a base station to 
mobile station transmission power and the reception power by the omnidirectional 
antenna of the base station in respective antenna output. 

SOLUTION: In the base station, a transmitter-receiver 101 by the omnidirectional 



antenna is provided with the omnidirectional antenna 103 and the transmitter- 
receiver 102 by the directional antenna is provided with the directional antenna 104. 
This transmission power controller performs bi-directional communication by the 
base station provided with the directional antenna 104 and the omnidirectional 
antenna 103 and one or more mobile stations provided with at least one of the 
omnidirectional antenna and the directional antenna. In this case, the control is 
performed so as to equalize the reception power by the directional antenna of the 
base station to the mobile station transmission power and the reception power by 
the omnidirectional antenna of the base station in the respective antenna output. 
The directional antenna is constituted of a beam forming antenna preferably. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A base station provided with a directional antenna and a nondirectional 
antenna. 

A nondirectional antenna and a directional antenna are either at least. 
It is the transmission power controller provided with the above, and a control means 
which received power by a directional antenna of said base station to said mobile 
station transmission power and received power by a nondirectional antenna of said 
base station control to become equal in each antenna output was provided. 



[Claim 2]The transmission power controller according to claim 1, wherein said 
directional antenna comprises a beamforming antenna. 

[Claim 3]The transmission power controller according to claim 1, wherein said 
control means generates a power-controls command by measuring said received 
power with the 2nd reference value with said directional antenna with said 
nondirectional antenna, measuring said received power with the 1st reference value. 
[Claim 4]The transmission power controller according to claim 3 calculating said 1st 
reference value and the 2nd reference value with a signal power versus interference 
power density ratio of an input signal. 



[Claim 5]The transmission power controller according to claim 1, wherein said base 
station assigns a directional beam to a mobile station which requires high bit rate 
transmission. 

[Claim 6]A transmission power controller given in the 5th paragraph of a claim, 
wherein said high bit rate transmission transmits a spread gain few rather than low 
bit rate transmission. 

[Claim 7]The transmission power controller according to claim 3, wherein said 1st 
reference value and the 2nd reference value can change dignity for every channel 
further. 

[Claim 8]In a CDMA system which performs two-way communication by one or more 
sets of a base station provided with a directional antenna and a nondirectional 
antenna, and mobile stations of a nondirectional antenna and a directional antenna 
provided with either at least, A CDMA system possessing a transmission-power- 
control means in which received power by a directional antenna of said base station 
to said mobile station transmission power and received power by a nondirectional 
antenna of said base station carry out transmission power control so that it may 
become equal in each antenna output. 

[Claim 9]The CDMA system according to claim 8 making a beam by said directional 
antenna overlap a zone by said nondirectional antenna. 

[Claim 10]The CDMA system according to claim 8, wherein said directional antenna 
is a beamforming antenna. 

[Claim 1 1]The CDMA system according to claim 8 accommodating said two or more 
mobile stations in a directional beam collectively when assigning said directional 
beam in said base station. 

[Claim 12]The CDMA system according to claim 11, wherein said two or more mobile 
stations adjoin mutually. 

[Claim 13]The CDMA system according to claim 11, wherein zones according [ said 
two or more mobile stations ] to a nondirectional antenna differ. 
[Claim 14]The CDMA system according to claim 8 assigning assignment of said 
directional beam to said mobile station independently of [ when an assignable beam 
exists in said base station ] other beams. 

[Claim 15]The CDMA system according to claim 8, wherein assignment of said 
directional beam to said mobile station makes it share with other mobile stations 
which adjoin when an assignable beam does not exist in said base station. 
[Claim 16]The CDMA system according to claim 8 a mobile station which requires 
said high bit rate transmitting with a low bit rate at the time of initial transmission, 
and using a control algorithm using a nondirectional antenna in said base station. 
[Claim 17]A DBF antenna comprising: 

It is a means for switching besides the 1st correlation means that correlates two or 
more channels with a DBF output. 

The 2nd correlation means that considers said means for switching as an input. 



[Claim 18]The DBF antenna according to claim 17, wherein said 2nd correlation 
means possesses an operation stopping means which performs control which stops 
operation of said 1st correlator. 

[Claim 19]The DBF antenna according to claim 18, wherein said operation stopping 
means turns OFF a power supply. 

[Claim 20]Said means for switching and a means to hold a history of each channel 
component of said 1st correlation means output, The DBF antenna according to 
claim 18 having the 2nd means for switching that considers a means to hold each 
history as an input, and a synthesizing means which considers all the outputs of said 
2nd means for switching as an input, and performing composition by said 
synthesizing means accommodative with said motion-control signal. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to transmission-power-control art 
required in order to increase especially channel capacity about the system using the 
CDMA (code division multiple access) method in land mobile communication. 
[0002] 

[Description of the Prior Art]A CDMA system is a multiple access scheme which 
used spread spectrum modulation. 

It is a method which transmits space, frequency, and time in piles mutually. 
A spectrum spread system is a method which transmits the information which it is 
going to transmit by becoming irregular with a pseudo random code (diffusion 
modulation) after performing the usual abnormal conditions (information abnormal 
conditions), and usually performs several 10 - the diffusion modulation 100 times the 
number of this of information abnormal conditions. 



[0003]In a base station, although it performs two-way communication between a 
base station and two or more mobile stations, when the CDMA system in mobile 
communications has a big difference in the electric power from the received mobile 
station, the mobile station with small received power may receive a big interference 
in the large mobile station of received power, and it may become impossible 
communicating it. This is called a far and near problem, and in order to conquer this, 
transmission power control is performed. 

[0004]Transmission power control is controlling to make equal reception of the 
transmission power from each mobile station in a base station. And in [ if small / if 
the received power from a base station is large in a mobile station, it is small, and /, 
will set up the transmission power of a mobile station greatly (this is called open 
loop power control), and ] a base station, By measuring the input signal from each 
mobile station, and generating a transmission power control command, comparing it 
with a reference value, and also feeding back to a mobile station (this is called 
closed loop power controls), it is controlling so that the received power from each 
mobile station in a base station becomes fixed. The conventional transmission power 
controller is shown in WO91/07037, WO92/10028, and US90 / 06418 grades. 
[0005]Drawing 14 shows the composition of the base station in the conventional 
transmission power controller, and the antenna 1402 is supplied to the reception RF 
signal from the total displacement office belonging to the cell of this ** by through 
and the analog receiver 1403. In the analog receiver 1403, amplification of an RF 
signal, frequency conversion, and IF processing are performed, and it becomes a 
broadband SS (spread spectrum) signal. This signal is supplied to the mobile station 
unit N1401 and other mobile station units. The following processings are performed 
in the mobile station unit N1401. Correlative processing and back-diffusion of gas 
are performed by the digital data receiver 1404, The reception which it was 
outputted to the user digital baseband 1405 as a narrow-band digital signal, was 
outputted to the received power measuring instrument 1406 as a narrow band signal, 
and was meant in the user digital baseband 1405, The interface to a public network 
is performed and the TX modulator 1407 is supplied as a User Information signal. In 
the received power measuring instrument 1406, the input-signal power level from 
the mobile station N is measured, a power-controls command is generated, and the 
TX modulator 1407 is supplied. In the TX modulator 1407, SS ^^^^^^^^^B of 
the User Information signal are performed, and insertion of a power-controls 
command is performed. SS modulating signal is outputted by the above processings 
in the mobile station unit N1401. And by the adding machine 1408, it is compounded 
with SS modulating signal of other mobile station units, and the adding machine 1409 
is supplied as a synthetic SS modulating signal. In the adding machine 1409, after 
compounding the pilot signal generated with the pilot signal generation machine 1410 
and performing frequency conversion and amplification as a composite signal (not 
shown in a figure), the antenna 1402 is emitted to through and each mobile station. 
A pilot signal is used for a mobile station as a standard of the initial acquisition of a 



mobile station, synchronization holding, and timing. 

[0006] Drawing 15 shows the composition of the mobile station in the conventional 
transmission power controller, and the antenna 1501 is supplied to the input signal 
from a base station by through and the analog receiver 1502. Amplification and 
frequency conversion are performed and, as for one signal, the signal of another side 
is supplied to the digital data receiver 1503 as an IF signal in the analog receiver 
1502 again at the transmission-power-control machine 1508 by making into an 
analog measurement signal what compounded the electric power of all the base 
stations. In the digital data receiver 1503, back-diffusion of gas and correlation are 
performed, one signal is supplied to the user digital baseband 1504 as audio coded 
data, and the power-controls command which extracted the output of another side 
is supplied to the control processor 1506. Decoding and the interface to a user are 
performed in the user digital baseband 1504 (the output to a loudspeaker, the input 
from a microphone, etc.). It is coded here and the information to transmit is supplied 
to the TX modulator 1505 as coding data. In the TX modulator 1505, SS abnormal 
conditions are performed and the transmission-power-control machine 1507 is 
supplied. The mobile station reference electrode level is supplied to the control 
processor 1506. This is contained in the information which it is stored in the memory 
or was received in the mobile station. The power-controls command from the digital 
data receiver 1503 is supplied. A power-controls command is a signal transmitted by 
several 100-several k bps from a base station, and is a signal for performing 
increase of 1 dB, or reduction according to the polarity of this command. For 
example, if it is 0, it will be made to increase by 1 dB, and if it is 1, it will be made to 
decrease by 1 dB. The control processor 1506 is a predetermined variable range, 
and supplies this signal to the transmission-power-control machine 1507. Based on 
a reference electrode level, a level set command is supplied to the transmission- 
power-control machine 1508 by performing predetermined equalization. In the 
transmission-power-control machine 1507, transmission power control is performed 
for SS signal from the TX modulator 1505 according to the instructions from the 
control processor 1506. And with the transmission-power-control machine 1508, 
while performing transmission power control according to the instructions from the 
control processor 1506, if it is small if received power is large, and an input signal is 
conversely small, according to the analog measurement signal from the analog 
receiver 1502, a transmission power value will be set up greatly, this — frequency 
conversion — it is amplified and emanates towards a base station through an 
antenna. The conventional transmission power control is performed by operating a 
base station and a mobile station as mentioned above. 

[0007]It is indicated to US5, 103,459, and electric power is made to be set to one 
half on the average about the transmission power at the time of variable rate 
transmission, for example as are shown in drawing 16 and a rate becomes half on 
the basis of a full rate. It is considered as continuous transmission instead of 
constant electric power position randomization transmission as shown in a figure, 



and there is also a method held by changing a power value. Although it is continuous 
transmission and the power value is constant, there is also a method transmitted 
using two or more numerals at the time of a high bit rate. 

[0008]On the other hand, the CDMA system using a directional antenna is shown in 
JP,H7-8701 1,A, for example. 

As shown in drawing 17, originally, by the signal of the broadband, the channel c with 
little change is used as a wideband CDMA signal, and the channel a with a sharp 
change of a number is used in piles as a narrow-band CDMA signal in time with the 
narrow band signal. 

And as shown in drawing 18 and drawing 19, a directional antenna makes small the 
antenna gain of the direction of an interference station, and uses it for separating 
the interference station 1901 from the cell B concerned as a result. 
[0009]A conventional DBF (digital beamforming) antenna and CDMA demodulation 
section, for example, the consideration about application to the CDMA mobile 
communications base station system of "DBF antenna of work besides Karasawa 
and Chiba — " — it is shown in Shingaku Giho and A.P94-121/RCS94-129 and 
Feb. 1995. Drawing 20 is the lineblock diagram, are a base station antenna receive 
section what was shown, and the input from the antenna 1301, After being amplified 
by LNA1302, it is changed into a baseband signal by the local oscillator 1303, the 
mixer 1305-1306, and the phase converter 1304, and the DBF section 1309 is 
supplied as a digital signal by A/D converter 1307-1308. In the DBF section 1309, 
from each input, it separates into a directional beam ingredient and the output is 
supplied to the correlation operation parts 1310-1318 as a beam ingredient signal. 
And in the correlation operation parts 1310-1318, correlation is performed from the 
channel 1 of a mobile station by the PN code corresponding to N. As a power value 
of each channel over an antenna beam number, since it is processed, these outputs 
are used. 
[0010] 

[Problem(s) to be Solved by the Invention]Since the conventional power control unit 
is constituted as mentioned above, when performing transmission that various rates 
live together, In spite of a certain high bit rate mobile station's having given a big 
interference to the low bit rate office and having performed power controls well as a 
result, there was a problem of bringing about the fall of channel capacity. It explains 
a little in more detail below. 

[001 1]According to the transmission system of drawing 16, the transmission power 
value by a full rate is set to one eighth of the transmission power values by 1/8 rate, 
and supposing both spread gain is the same, when transmission power which 
becomes constant [ base station received power ] is applied, transmission of a full 
rate will be in the state where many interference is received. A broadband will be 
needed, if it is going to give further many spread gains to what has a high 
transmission rate even if it is going to give a difference to a gain. 
[0012]Then, if a spread gain is given few, a power value is enlarged and it is made to 



transmit to a high rate signal, a high bit rate signal will give many interference to a 
low bit rate signal. 

[001 3] Although transmitting the thing of a high bit rate dramatically like drawing 17 
in a broadband is also considered, Since the bandwidth of about 1 MHz is needed, in 
a CDMA system, realization is difficult also for the thing of a narrow-band also in 
hardware, and, also systematically, it is hard to set the thing of a broadband to 
several 100 MHz - several gigahertz, and to accept it now (such large frequency is 
not assigned). Therefore, a demand of the signal which needs a broadband will not 
respond to a system. 

[001 4]If what separates drawing 18 and the mobile station which gives many 
interference like drawing 19 is done, interference of an adjacent cell will increase or 
the mobile station can communicate. 

[001 5] Although above-mentioned SUBJECT can be solved and there is a margin in 
interference quantity since a channel number decreases if the parallel transmission 
which two or more numerals assign is used for transmission of one channel, another 
problem that a system cannot be joined in a new mobile station is generated. 
[0016]Since the conventional DBF antenna was constituted as mentioned above, 
correlation operation became huge and there was a problem which cannot calculate 
in real time or needs the high power consumption by huge hardware. 
[001 7]It was made in order that this invention might solve the above problems, and it 
aims at providing the transmission power controller of the CDMA system which fixes 
the received power versus interference power density ratio of a high bit rate mobile 
station and a low bit rate office, and can increase channel capacity. 
[001 8]It aims at providing the CDMA system which can lower the antenna received 
power of a high bit rate office, and can increase channel capacity, since quota 
****** j s made to transmission using a directional antenna. 

[001 9]It aims at providing the DBF antenna which can lessen power consumption by 

stopping operation of DBF accommodative. 

[0020] 

[Means for Solving the Problem]A base station where a transmission power 
controller of Claim 1 was provided with a directional antenna and a nondirectional 
antenna, In a CDMA system which performs two-way communication by one or more 
sets of mobile stations of a nondirectional antenna and a directional antenna 
provided with either at least, A control means which received power by a directional 
antenna of a base station to mobile station transmission power and received power 
by a nondirectional antenna of a base station control to become equal in each 
antenna output was provided. 

[0021 ]In the transmission power controller according to claim 1, as for a 
transmission power controller of Claim 2, a directional antenna comprised a 
beamforming antenna. 

[0022]In the transmission power controller according to claim 1, a transmission 
power controller of Claim 3 generates a power-controls command, when a control 



means measures received power with the 2nd reference value with a directional 
antenna with a nondirectional antenna, measuring received power with the 1st 
reference value. 

[0023]In the transmission power controller according to claim 3, the 1st reference 
value and 2nd reference value ask for a transmission power controller of Claim 4 
with a signal power versus interference power density ratio of an input signal. 
[0024]In the transmission power controller according to claim 1, as for a 
transmission power controller of Claim 5, a base station assigns a directional beam 
to a mobile station which requires high bit rate transmission. 
[0025]A transmission power controller of Claim 6 transmits high bit rate 
transmission few in a spread gain rather than low bit rate transmission in the 
transmission power controller according to claim 5. 

[0026]In the transmission power controller according to claim 3, as for the 
transmission power controller of Claim 7, the 1st reference value and 2nd reference 
value can change dignity for every channel further. 

[0027]A base station where a CDMA system of Claim 8 was provided with a 
directional antenna and a nondirectional antenna, In a CDMA system which performs 
two-way communication by one or more sets of mobile stations of a nondirectional 
antenna and a directional antenna provided with either at least, A transmission- 
power-control means in which received power by a directional antenna of a base 
station to mobile station transmission power and received power by a nondirectional 
antenna of a base station carry out transmission power control so that it may 
become equal in each antenna output was provided. 

[0028]A beam by a directional antenna makes a CDMA system of Claim 9 overlap a 

zone by a nondirectional antenna in the CDMA system according to claim 8. 

[0029]A CDMA system of Claim 10 is characterized by a directional antenna being a 

beamforming antenna in the CDMA system according to claim 8. 

[0030]In the CDMA system according to claim 8, a CDMA system of Claim 1 1 

accommodates two or more mobile stations in a directional beam collectively [ a 

CDMA system ], when assigning a directional beam in a base station. 

[0031 ]In the CDMA system according to claim 11, two or more mobile stations 

adjoin [ a CDMA system of Claim 12 ] mutually. 

[0032]A CDMA system of Claim 13 differs in a zone according [ two or more mobile 
stations ] to a nondirectional antenna in the CDMA system according to claim 11. 
[0033]In the CDMA system according to claim 8, CDMA of Claim 14 assigns 
assignment of a directional beam to a mobile station independently of other beams, 
when an assignable beam exists in a base station. 

[0034]Assignment of a directional beam to a mobile station makes a CDMA system 
of Claim 15 share with other mobile stations which adjoin when an assignable beam 
does not exist in a base station in the CDMA system according to claim 8. 
[0035]A mobile station with which a CDMA system of Claim 16 requires a high bit 
rate in the CDMA system according to claim 8 transmits with a low bit rate at the 



time of initial transmission, and a control algorithm using a nondirectional antenna is 
used in a base station. 

[0036]A DBF antenna of Claim 17 possesses the 2nd correlation means that 
considers a means for switching and a means for switching other than the 1st 
correlation means that correlates two or more channels with a DBF output as an 
input. 

[0037]A DBF antenna of Claim 18 possessed an operation stopping means to which 
the 2nd correlation means carries out control which stops operation of the 1st 
correlator in the DBF antenna according to claim 17. 

[0038]In the DBF antenna according to claim 18, as for a DBF antenna of Claim 19, 
an operation stopping means turns OFF a power supply. 

[0039]In the DBF antenna according to claim 18 a DBF antenna of Claim 20, It has a 
means for switching, a means to hold a history of each channel component of the 
1st correlation means output, the 2nd means for switching that considers a means 
to hold each history as an input, and a synthesizing means which considers all the 
outputs of the 2nd means for switching as an input, and a motion-control signal 
performs composition by a synthesizing means accommodative. 
[0040] 

[Embodiment of the Invention] 

Below embodiment 1. describes this embodiment of the invention 1 about a figure. 
Drawing 1 is a lineblock diagram of a base station showing this embodiment of the 
invention 1. The transmitter-receiver 101 by a nondirectional antenna, It comprises 
the nondirectional antenna 103, the transceiver separating mechanism 105, the 
common RX processing means 107, the common TX processing means 109, the 
adding machine 111, the pilot signal generation machine 1 13, the modulator and 
demodulator 1 1 5 for the channels 1 , the modulator and demodulator 1 1 7 for the 

channels 2 the modulator and demodulator 1 19 for channel M. 

[0041 ]The transceiver separating mechanism 105 is supplied to the signal received 
with the antenna 103 by through and the common RX processing means 107. The 
common RX means 107 is processing performed in common with all the channels, 
and performs frequency conversion of an input signal, filtering, AGC, etc. The output 
of the common RX processing means 107 is supplied by the modulator and 
demodulator 1 19 for channel M from the modulator and demodulator 1 15 for the 
channels 1. In the modulator and demodulator 1 15 for the channels 1, RX processing 
means 121 performs channel separation etc., and one output is connected to a 
public network through a codec as reproduced data. 

[0042]The output of another side is supplied to the comparison means 123 and the 
common control means 129 as a power value. By the comparison means 123, the 
size of the reference value 1 from the common control means 129 and electric 
power is compared, and the result is supplied to the TPC (transmission power 
control) command generation means 125 as information on one symbol. In the TPC 
command creating means 125, a TPC command is generated according to a 



comparison result. For example, when a comparison result is larger than the 
reference value 1, the command of 1 for lowering electric power is generated. This 
command is supplied to TX processing means 127. Next, the information which 
should be transmitted is supplied to TX processing means 127 through a codec from 
a public network. By inserting said TPC command here, a TPC command is also 
transmitted to a mobile station with information. The pilot signal generated from the 
pilot signal generation machine 113 is compounded, and TX processing means 127 
output is supplied to the common TX processing means 109 while it is supplied to 
the adding machine 1 1 1 with the signal of other channels and is compounded with 
the signal of other channels here. A pilot signal is a signal used in order to use as 
the initial acquisition of a mobile station, synchronization holding, and a timing basis. 
In the common TX processing means 109, all the channels, such as frequency 
conversion, filtering, and HPA, perform common processing. And the transceiver 
separating mechanism 105 is emitted from through and the antenna 103 to a mobile 
station. The modulator and demodulator 1 19 for channel M are the same 
composition except for the numerals for channel separation here from the modulator 
and demodulator 1 15 for the channels 1. Conventionally, it determines that each 
reference value will become suitable for M from the channel 1, and transmission 
power control is performed here. 

[0043]The modulator and demodulator by a directional antenna operate similarly 
about N from a channel (M+1). Namely, the transmitter-receiver 102 by a directional 
antenna, the directional antenna 104, the transceiver separating mechanism 106, the 
common RX processing means 108, the common TX processing means 114, the 
adding machine 110, the pilot signal generation machine 112, and a channel (M+1) — 
business — the modulator and demodulator 116 and a channel (M+2) — business — 
the modulator and demodulator 1 18 and .... It comprises the modulator and 
demodulator 120 for channel N. The transceiver separating mechanism 106 is 
supplied to the signal received with the antenna 104 by through and the common RX 
processing means 108. The common RX means 108 is processing performed in 
common with all the channels, and performs frequency conversion of an input signal, 
filtering, AGC, etc. Common RX processing means 108 output is supplied by the 
modulator and demodulator 120 for channel M from the modulator and demodulator 
116 for the channels 1. In the modulator and demodulator 116 for channels (M+1), 
RX processing means 122 performs channel separation etc., and one output is 
connected to a public network through a codec as reproduced data. 
[0044]The output of another side is supplied to the comparison means 124 and the 
common control means 126 as a power value. By the comparison means 124, the 
size of the reference value 1 from the common control means 129 and electric 
power is compared, and the result is supplied to the TPC command creating means 
126 as information on one symbol. In the TPC command creating means 126, a TPC 
command is generated according to a comparison result. For example, when a 
comparison result is larger than the reference value 1, the command of 1 for 



lowering electric power is generated. This command is supplied to TX processing 
means 128. Next, the information which should be transmitted is supplied to TX 
processing means 128 through a codec from a public network. By inserting said TPC 
command here, a TPC command is also transmitted to a mobile station with 
information. The pilot signal generated from the pilot signal generation machine 1 12 
is compounded, and TX processing means 128 output is supplied to the common TX 
processing means 114 while it is supplied to the adding machine 110 with the signal 
of other channels and is compounded with the signal of other channels here. Pilot 
signals are the initial acquisition of a mobile station, synchronization holding, and a 
signal used as a standard of timing. In the common TX processing means 1 14, all the 
channels, such as frequency conversion, filtering, and HPA, perform common 
processing. And the transceiver separating mechanism 106 is emitted from through 
and the antenna 104 to a mobile station, here — a channel (M+1) — business — the 
modulator and demodulator 120 for channel N are the same composition except for 
the numerals for channel separation from the modulator and demodulator 1 16. 
Conventionally, it determines that each reference value will become suitable for N 
from the channel M+1, and transmission power control is performed here. 
[0045]In the common control means 129, the 1st reference value by M and the 2nd 
reference value by N from a channel (M+1) are connected with the following 
expressions of relations from the channel 1. 

(The 1st reference value) =(total of power value of 1 to M)/M(2nd reference value) 
=(M+1) (from — total of power value of N)/N* (a directive antenna gain / 
indirectional antenna gain) 

Since only (an indirectional antenna gain / directive antenna gain) of the power value 
by a directional antenna can do the power value by a directional antenna small by 
carrying out like this, increase of channel capacity is realized by transmission power 
control. Preferably, from the channel 1, this the 1st reference value and 2nd 
reference value are not given common to the comparison means of N from the 
comparison means of M, and a channel (M+1), but are given independently, 
respectively. Thereby, it can respond to a different power value by a transmission 
rate, and quality service. 

[0046]Although drawing 1 showed each antenna only one set, space diversity by two 
or more antennas can be performed. 

[0047]Next, the common RX processing means 107 is explained in detail. Drawing 2 
shows the composition of the common RX processing means in Embodiment 1 from 
this invention. It is amplified by LNA(low noise amplifier)201, frequency conversion to 
an IF signal is performed by the mixer 202, and the input signal from the transceiver 
separating mechanism 105 is removed in an unnecessary frequency component by 
BPF(band pass filter)203. And after considering it as a predetermined level signal, 
AGC204 divides a signal into two with the branching filter 205, and each signal is 
supplied to the mixer 206,207. Here, orthogonal detection by the local oscillator 209, 
the phase converter 210, and the mixer 206,207 is performed, and if each signal is 



the removal and necessity for an unnecessary frequency component, it will perform 
waveform shaping and will be supplied to A/D210,21 1 by LPF(low pass filter) 208,209. 
Thus, although common RX processing is made, AFC (automatic frequency control) 
etc. are performed if needed. 

[0048]A 90-degree branching filter may be used instead of the phase converter 210, 
and a synthesizer may be used instead of a local oscillator. It operates like [ the 
common RX processing means 108 ] the above. 

[0049]Next, the common TX processing means 109 is explained in detail. Drawing 3 
shows the common TX processing means in this embodiment of the invention 1. 
After changing into an analog signal, by LPF 303 and 304, if each input digital signal 
is the removal and necessity for an unnecessary frequency component, it will 
perform waveform shaping, and it is supplied to the mixers 305 and 306 by 
D/A301,302. Here, quadrature modulation is carried out by the IF local oscillator 309 
and the phase converter 310. Each mixer output is supplied to LPF307,308 and an 
unnecessary frequency component is removed here. Each LPF output is 
compounded by the coupler 31 1 and amplified by the voltage variable amplifier 312. 
And after being changed into RF frequency by the mixer 313 and performing removal 
of unnecessary frequency by BPF314, it is amplified by big electric power in HPA315. 
Then, transceiver separating mechanism is turned to one or more mobile stations 
from through and an antenna like drawing 1, and it emanates. 
[0050]Thus, although common TX processing is made, a 90-degree branching filter 
may be used instead of the phase converter 310, and a synthesizer may be used 
instead of a local oscillator. It operates like [ the common TX processing means 
110] the above. 

[0051]Next, RX processing means 121 for the channels 1 is explained in detail. 
Drawing 4 shows RX processing means for the channels 1 in this embodiment of the 
invention 1. Two signals changed into the digital signal by the common RX 
processing means 107 are supplied to the correlator 401,402, respectively. The 
correlator 401,402 is constituted by the multiplier 403,404, the integration discharge 
405,406, and the equalization 407,408, and An input signal, Equalization 407,408 in 
order to multiply PN (pseudonoise) series for the channels 1 with the multiplier 
403,404 to suitable timing, to carry out the result integration discharge 405,406 by a 
part for PN series 1 cycle and to acquire desired quality by carrying out, Correlation 
is performed and, thereby, the signal of the channel 1 is extracted. Then, two signals 
are supplied to the data reproduction machine 409 and the power calculation 
machine 410. In the data reproduction machine 409, a judgment, parallel/serial 
conversion, etc. of two signals are performed and this output is connected to a 
public network through a codec. With the power measurement machine 410, the 
square sum operation of two signals is performed, and this output is supplied to the 
comparison means 123 and the common process means 129 like drawing 1, and is 
processed further. Thus, RX processing for the channels 1 is performed. RX 
processing means for the channels 2 takes RX processing means for the channels 1, 



and an identical configuration, and should just use the thing for channel 2 for the PN 
series of correlator 401,402 input. Similarly, RX processing means for channel M 
takes RX processing means for the channels 1, and an identical configuration, and 
should just use the thing for channel M for the PN series of correlator 401,402 input. 
[0052]A matched filter may be used although here showed the correlator 
composition by integration discharge. Although a power measurement machine shall 
calculate a square sum, it is very good in a square root, a channel (M+1) — business 
— RX processing means for channel N can constitute from RX processing means 
similarly. 

[0053]Next, TX processing means 127 for the channels 1 is explained in detail. 
Drawing 5 shows TX processing means for the channels 1 in this embodiment of the 
invention 1. As drawing 1 explained, a codec is inputted into the information from a 
public network as information on through and drawing 5, and it is supplied to one 
side of the switch 501. A TPC command is inputted into the input of another side of 
the switch 501. Although it depends for the change of a switch on a transmission 
system, a change is performed so that it may be inserted in the position regular for 
every TPC command rate, for example or an insertion point may be determined and 
inserted by a randomization algorithm. 

[0054]Thus, when other signals are inserted in information, in a mobile station, the 
portion is removed from information, or applies an error correcting code in the 
transmitting side, and using the decoder corresponding to it also for a receiver end 
is also considered. And a switch output is separated into two by the serial/parallel 
conversion 502, and each is supplied to the multiplier 503,505. 
[0055]In the multiplier 503,505, multiplication with the PN series for channel 1 is 
performed, and each output is further supplied to the multiplier 504,506, and carries 
out the multiplication of the power distribution which becomes settled from a 
system here as dignity of the channel 1. Since the A/D conversion of these outputs 
is carried out in a common TX processing means, it is used. Thus, TX processing for 
the channels 1 is performed. TX processing for channel 2 takes the same 
composition as TX processing means for the channels 1, uses the thing for the 
channels 2 for the PN series of multiplier 503,505 input, and should just use the 
channel dignity for channel 2 for the multiplier 504,506. Similarly, TX processing for 
channel M takes the same composition as TX processing means for the channels 1, 
uses the thing for channel M for the PN series of multiplier 503,505 input, and should 
just use the channel dignity for channel M for the multiplier 504,506. 
[0056]Next, a common process means is explained in detail. Receiving Eb/10 (bit 
electric power versus interference power density ratio) in the base station of the 
signal from each mobile station is calculated as follows. Eb changes into the 
dimension of electric power the correlation value calculated by correlation with the 
numerals assigned to themselves, and 10 is total of the electric power of all the 
other stations. However, since it is difficult to find total electric power including an 
adjacent cell generally, it is referred to as 10 by breaking by bandwidth the total 



power measurement value which used AGC in many cases. 

[0057]Drawing 6 shows the common process means 129 in this embodiment of the 
invention 1. In the common processing part 101 for nondirectional antennas, the 
power value input of the channel 1 calculates a reference electrode by supplying the 
computer 601, adding all the power values from the channel 1 to the channel M in 
the computer 601, and **(ing) it by M. Weighting of the electric power by a 
transmission rate and weighting by service may be carried out to this reference 
value. By taking an average by the equalization 607, the reference value 1 is 
acquired and this output is supplied as an input of the comparison means [ in / in 
this / drawing 1 ] 123. Calculation is similarly performed about the channel M from 
the channel 2, and the reference value M is acquired from the reference value 2. In 
explanation of drawing 1, from the reference value 1 to the reference value M was 
called the 1st reference value. Although it indicated that the computers 601-607 
were another here, a single computer can perform. 

[0058]In the common processing part 102 for directional antennas, the power value 
input of a channel (M+1) calculates a reference electrode by supplying the computer 
604, adding all the power values from a channel (M+1) to the channel N in the 
computer 604, and **(ing) it by (N-M). Weighting of the electric power by a 
transmission rate and weighting by service may be carried out to this reference 
value. By taking an average by the equalization 607, a reference value (M+1) is 
acquired and this output is supplied as an input of the comparison means [ in / in 
this / drawing 1 ] 124. Calculation is similarly performed about the channel N from a 
channel (M+2), and the reference value N is acquired from a reference value (M+2). 
In explanation of drawing 1, from a reference value (M+1) to the reference value N 
was called the 2nd reference value. 

[0059]By taking the above base station composition, increase of the channel 
capacity at the time of high bit rate transmission is constituted. It explains in detail 
below. For example, 100 channels can be accommodated in a base station, and the 
reference electrode at the time of low bit rate transmission is set to P, and suppose 
that high bit rate transmission can be taken from the twice of P to 64 times. 
[0060]Like drawing 7, a transmission system multiplies PN series 1 cycle by 
information 1 symbol, when a transmission rate is base rate R, and when a 
transmission rate is 2R, it multiplies PN series 1 cycle by information 2 symbol. PN 
series 1 cycle is similarly multiplied by information 64 symbol at the time of the 
transmission rate 64R. If the spread gain at the time of base rate R is set to G by 

this, it will become G/64 at the time of G/2 64R at the time of 2R. Therefore, 

electric power weighting according to a transmission rate is performed even in a 
mobile station or a base station. 

[0061 ]An indirectional antenna gain is set to G and a directive antenna gain is set to 
100G. If all the mobile stations perform a low bit transmission at this time, in a base 
station, the electric power P will be received like drawing 8 (A), and simultaneous 
transmission of 100 channels can be performed. However, if one set of a mobile 



station transmits by one 64 times the rate of this, since one game turns into 64 
games like drawing 8 (B), it will be 37-channel simultaneous transmission. And one 
64 times the rate of this is not assigned by the mobile station any more. Then, if 64 
times as many rate transmissions are considered as transmission by a directional 
antenna system, it will become possible like drawing 8 (C) from a relation with an 
antenna gain to transmit with the electric power of P (64/100). Therefore, increase 
of a channel is attained by assigning other members too much power resources. 
[0062]Below embodiment 2. describes this embodiment of the invention 2 about a 
figure. When using a nondirectional antenna and a directional antenna for a CDMA 
system, it is also possible to use frequency which is different in each, but suppose 
that the same frequency is used here. When using a nondirectional antenna, the 
wireless zone centering on a base station is constituted like drawing 9. In drawing 9, 
although C1 to C7 is the same as for frequency, it is arranged so that numerals 
(code phase) may differ. 

[0063]And the beam by a directional antenna is formed so that the zone by a 
nondirectional antenna may be overlapped like drawing 10. Like drawing 10, the 
directional beam can accommodate simultaneously not only one set of a mobile 
station but several mobile stations with which zones moreover differ. 
[0064]Transmission control until the mobile station which requires a high bit rate of 
the wireless zone by such a directional antenna is actually assigned is shown in 
drawing 11. First, a mobile station performs initial acquisition with the pilot signal 
from a base station (Step 1106). Although the pilot signal has required the PN series, 
all data is signals which consist of 0. A pilot receiver and a mobile station receive 
the channel which reports system information, and perform the synchronization to a 
system (Step 1 107). And a mobile station starts access towards a base station 
(Step 1 108). At this time, a mobile station inserts a high bit rate request message 
into access information. It is made not to give interference to other channels by 
accessing with the low electric power by base rate R at this time. 
[0065]A base station receives the high bit rate request message from a mobile 
station (Step 1 102), if assignment is possible, will unite direction of a directional 
antenna with the mobile station concerned (Step 1103), and will transmit a high bit 
rate allowed message to a mobile station (Step 1 104). The power value of a 
directional antenna system is included into this message. A mobile station transmits 
by resetting a transmission power value from the high bit rate allowed message from 
a base station (Step 1 109). Also when performing high bit rate transmission as 
mentioned above, it is not made to produce but interference to an other station can 
be performed. When it cannot assign to a high bit rate demand, a high bit rate 
disapproval message is transmitted to a mobile station. 

[0066]It judges whether this judgment algorithm of a base station has resources of a 
directional beam, as shown in drawing 12 (Step 1201), and if it is, it will assign (Step 
1202). Even when there is nothing, it includes in an adjoining beam, and if 
transmission is possible, it will include in an adjoining beam (Step 1203-1204). From 



making it operate in this way, since a high bit rate office can be accommodated by a 
directional beam, increase of channel capacity can be aimed at. 
[0067]When it cannot accommodate in a contiguity beam, either, transmission of a 
directional antenna is given up, a high bit rate disapproval message is transmitted to 
the mobile station concerned, and a decision criterion like drawing 12 is followed 
(Steps 1205-1209). 

[0068]Below embodiment 3. describes this embodiment of the invention 3 about a 
figure. Drawing 13 is a lineblock diagram when the DBF antenna by this embodiment 
of the invention 3 is used, While newly adding the means for switching 1337 and the 
correlator 1338 to the composition by drawing 20 and inputting a gating signal into 
the correlation diagrams 1310-1318, The shift registers 1319-1327, the switches 
1328-1330, the algorithms 1331-1333, and MRC (the maximum ratio composition) 
1334-1336 are added to 1310 to correlator 1318 output. 

[0069]The total input from the correlator 1310 of DBF1309 output to the correlator 
1318 is supplied to the means for switching 1337, and it is switched to it with a 
predetermined time interval in here. This change is long among the beam changed 
every moment in what has a high level, is made to perform the low thing of a level in 
short time, and is supplied to the correlator 1338. In the correlator 1338, it receives 
from 1 by Q of a DBF output, and correlation from the channel 1 to P is taken. 
Gating signal gatell-gateQP is generated by comparing this result with a 
predetermined value. A predetermined value is a threshold signal for compounding 
the five [ greatest ], and as a result, a gating signal is used in order to control 
activity or a stop of the correlation values 1310-1318. Correlator stops power down 
and a clock according to this gating signal. The power consumption of the book DBF 
can be reduced by the above. The shift registers 1319-1321, the switch 1328, the 
algorithm 1331, and MRC1328 constitute the RAKE receiving for channel 1 recovery. 
The shift registers 1319-1321 hold the time for a number of stages, the shift 
register 1319 holds the time of one ingredient of beams, the shift register 1320 holds 
the time of two ingredients of beams, and the shift register 1321 holds the time of a 
beam Q component, respectively. 1319 to shift register 1321 output is supplied to 
the switch 1328, and turning on and off of the switch 1328 is controlled by the 
algorithm 1331 accommodative here. A maximum of five switches serve as one, and 
the result is maximum-ratio-compounded. Although RAKE receiving is realized as 
mentioned above, of course, 5 or less and 5 or more may be sufficient as the 
number of turning on and off of a switch. The shift registers 1322-1324, the switch 
1329 and the algorithm 1332 to the channel 2, and MRC1327 operate similarly, The 
shift registers 1325-1327 to the channel Q, the switch 1330, the algorithm 1333, and 
MRC1336 operate similarly. 
[0070] 

[Effect of the Invention]Since the received power versus interference power density 
ratio of a high bit rate mobile station and a low bit rate office is made as for the 
transmission power controller of Claims 1-7 to regularity, it is effective in the ability 



of channel capacity to increase. 

[0071]Since quota ****** is made as for the CDMA system of Claims 8-16 to 
transmission which used the nondirectional antenna for transmission which used the 
directional antenna for the high bit rate mobile station in the low bit rate office, 
There is an effect which can lower the antenna received power of a high bit rate 
office, and can increase channel capacity. 

[0072]Since the DBF antenna of Claims 17-20 can stop operation of DBF 
accommodative, it is effective in the ability to lessen power consumption. 
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[Brief Description of the Drawings] 

[Drawing 1]It is a lineblock diagram showing the base station of Embodiment 1 by 
this invention. 

[Drawing 2]It is a lineblock diagram showing the common RX means of Embodiment 1 
by this invention. 

[Drawing 3]It is a lineblock diagram showing the common TX means of Embodiment 1 
by this invention. 

[Drawing 4]It is a lineblock diagram showing RX processing means for the channels 1 
of Embodiment 1 by this invention. 

[Drawing 5]It is a lineblock diagram showing TX processing means for the channels 1 
of Embodiment 1 by this invention. 

[Drawing 6]It is a lineblock diagram showing the common process means for the 
channels 1 of Embodiment 1 by this invention. 

[Drawing 7]It is a figure showing the transmission format of Embodiment 1 by this 
invention. 

[Drawing 8]It is a figure showing the received power of the base station of 
Embodiment 1 by this invention. 



[Drawing 9]It is a figure showing the cell constitution of the nondirectional antenna 
of Embodiment 2 by this invention. 

[Drawing 10]It is a figure showing the cell constitution using the directional antenna 
of Embodiment 2 by this invention. 

[Drawing 1 1]It is a figure showing the transmission control of Embodiment 2 by this 
invention. 

[Drawing 12]It is a figure showing the transmission control of Embodiment 2 by this 
invention. 

[Drawing 13]It is a lineblock diagram showing the DBF antenna of Embodiment 3 by 
this invention. 

[Drawing 14]It is a lineblock diagram showing the base station in the conventional 
transmission power controller. 

[Drawing 15]It is a lineblock diagram showing the mobile station in the conventional 
transmission power controller. 

[Drawing 16]It is a lineblock diagram showing the CDMA system using the 
conventional directional antenna. 

[Drawing 17]It is a lineblock diagram showing the CDMA system using the 
conventional directional antenna. 

[Drawing 18]It is a lineblock diagram showing the conventional DBF antenna. 
[Drawing 19]It is a figure explaining SUBJECT of the conventional transmission 
power control. 

[Drawing 20]It is a figure explaining SUBJECT of the conventional transmission 
power control. 
[Description of Notations] 

101 A base station (nondirectional antenna system) and 102 Base station 
(directional antenna system), 103 A nondirectional antenna, 104 directional antennas, 
and 105,106 Transceiver separating mechanism, 107,108 A common RX control 
means and 109,114 Common TX control means, 110,111 An adding machine, a 
1 12,1 13 pilot-signal generation machine, 115, 116, 11 7,1 18,1 19,120 each modulator 
and demodulator for channels, A 121,122 RX processing means and 123,124 A 
comparison means, a 125,126 TPC-command creating means, A 127,128 TX 
processing means and 129 A common control means, 201 LNA, 202 A mixer, 203 
BPF, 204 AGC, 205 branching filters, 206,207 A mixer, 208,209 LPF, 210,21 1 A/D, 
212 A local oscillator and 213 A phase converter, 301,302 D/A, 303,304 LPF, 
305,306 A mixer, 307,308 LPF, 309 local oscillators, 310 A phase converter and 31 1 
[ A multiplier and 405,406 / Integration discharge and 407,408 / Equalization, ] A 
branching filter, 312 VC amplifier, and 313 A mixer, 314 BPF, 315 HPA, and 401,402 
Correlator and 403,404 409 Data reproduction and 410 Power measurement and 501 
A switch, 502 S/P, 503,504,505,506 A multiplier, and 601, 602 and 603,604,605,606 
Computer, 607 Equalization, 701, 702 and 703, 704,705,706,707 information symbols, 
708 A PN series, the base station received power by 801 transmission rate R 
(nondirectional antenna), 802 The base station received power by the transmission 



rate 64R (nondirectional antenna), 803 The base station received power by the 
transmission rate 64R (directional antenna), 1001 An indirectional antenna beam, 
1002 directional beams, and 1003 Base station, 1004-1005 A mobile station, and 
1 1 01 -1 1 02, 1 1 03, 1 1 04 and 1 1 05 Processing of a base station, 1 1 06-1 1 07, 1 1 08, and 
1 1 09 Processing of a mobile station, the element of 1 301 DBF antennas, 1 302 LNA 
and 1303 [ Correlator, ] A mixer, 1307-1308 A/D, 1309 DBF, and 1310-1311, 1312, 
1313, 1314, 1315, 1316, 1317 and 1318 A local oscillator and 1304 A phase 
converter and 1305-1306 1319-1320, 1321, 1322, 1323, 1324, 1325, 1326, and 1327 
A shift register, and 1328-1329 and 1330 A switch, 1331-1332, 1333 algorithms, 
1334-1335, 1336 MRC. 
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[«*312] fJIBJ^ttr>T-^ttt*"A7*- = > 

^ r > t- 1- 3 n c i * #m 1 1 h wm. i lets 

[ft*3i3] ffria$ijp^igtt, itria«if§fS)ttT>7-^ 
vmm^mnjjzm i ©matiu Msejiifiiar 

J:t)«^»f®3^> F££)ST5t££#§![£-<r5l** 

a i iatg©3Hft n^fwaissg,, 
[ 1**31 4 ] urian i (DmmmR&M 2 (owmma. , 

^rftSiit stt *ii 3 mm<Dmmnm m&&. 
[ 1**31 5 ] Mzzmmm u , t gisje t*- a *w t* h 

«*i-ras»*ps 1 latSccDjifts^suffliKgo 

[ff*3l 6 ] m!2iff tf ^ h U - h {£j*ti, fi t* -j YV 

i -r &ft*3iffi 5 static© mmmmmmm* 

Kg? * * Jimcn^z^x. 6 n 5 c £ ^mmt t&n 
*<i 3 tatso^ft nfiwm&a.. 

^failft^ff^ C DMA->Xf AfCfcHT, 

ffriaSKji^jMff nijictt-? -sffriastiMof iftttr > 7- 

i~ ic J: 4 £ > MIBStt M ©MitfJte T>-7~i~ic 

< <fc 5 fCj#ff*^ft(J®-r531ff*^$IJfflI^ia?:*fi 
IfcCi^iiitaCDMA^fA. 

[ 11*31 9 ] HfrKJgfttt r^^^tcfcStr-A tiMIB 
MgfattT ic J; £ V - > ic sf--^*- 7 5 if £ 
C £ £ t ■S.lf *3S 8 ta«© C D MA i- X ir A 0 

[it *31 1 0 ] mn&'sfa'&.T >rt(it'-A7 * — 5 
> ^* T > -r ^ r * ^> C £ £ T -5 lt*3S 8 latt© C 

DMA->XfA. 

[ if *jb i i ] w ^smm k *j i ^ r itfiaf gfnjf* t- - a 

«3 at SJ©^ic , MIBtti5:©#tt^^ * £ tor f ^ 
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[lt*3S i 3 ] |?teai£©#KiJi|»M§|S)'ttT >-r ^ 

k j: s v- yt>mt£ sci £ -r sis^gi i 1 tatg 

©C DMAVXfA. 

[ it3}S3i i 4 ] iriaSftiM^©|fiiaJ^tt a©*u 

^th, fu laSiffi)^ &C fc t > T flj «3 13 TUfg & fcf - A a* 
£ # icfife© A £ttitcf [J 0 13 T S C £ £t|# 
M£ -T 511*31 8 IBtg©C DMA^fA. 

[ it*3s i 5 ] mria#tti^^©|friaf gfttt t*- A©fj 

#fiL^^«^icPSTSffi©#«ti^£=ttW5#5C£ 
^^ii£ T §1**31 8 IBtg©C D MA S>X r- A 0 

[it*3i i 6 ] sfria^f ^w^-f^mm 
tTjU^ffH^ic^fit hu- vx-mm^'niK Mia 

£^r»iEt£-r-5 8**31 8fBtSc©C DMA 

^^-rA 0 

[1**31 17] DBF IHMC. MWKD?- f Z-JKDfflm 
* Xt) £ T 2 ©fflK^ia^Mff -r § c £ £Wi{£ T 

[it*3i i 8 ] mriai»2 ©ffiM^Ktt, itfriefg l ©ts 
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[0004] imts^safflitj, s±ftmtcfe^a##ttfm 

tx&i> a for, Si&^fcfct^rStifcM^6cDSff^ 
-SO , SittJSGcfc^T, If 6 oSff ft £ iflK 

oti^ 0 fie*(Z)jSfi«^ifiJiaJKBtc:oiir«, wo 9 

1/0 7 0 3 7, WO9 2/1 0 0 2 8, US90/0 
6 4 1 8f^^ntl^ 0 

[0 0 0 5 ] 1f£M<DMimnjMffli&S:(tCi5\ft 20 

-S^Sft^^6cD^ff RFff^tJ, 7>ftl 4 0 2^ 

^l/^wq 4 0 3m R F #^Qt#iplL JSi&ife^ 
8fc, I F^H^rbft, E^«S S (X-^ F«) 

n 1 4 0 1 riijyToMiiWftonSo ^/ *j%)\s-t- 
zisis-j* 1 4 0 4ic£t)mmmm, mtttmrfrti, 

> f 1 4 0 5 L-c&mnjimm^ 1 4 
oe&cmifjsft, ^^-ff -fy^iK^x^>Fi4o 

tffcn, ^-ifW*Rfi-^i or rx^m^ 1407 tc« 
*&stis 0 §iSA*resi 4 0 6m #tWN^6 

fiSSti, TXSS9S1 4 0 7tc«#&sn-s 0 TXglH 

1 4 0 7tii ^-iffffgfi-^cos s^m^ffton, s 
fc«*»jiaj=iv>Fo#A^ftonSo f 

N 1 4 0 1 rttJ£U:<D«a«!HK J: 0 SS^BH^UJ 40 
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^m^m^thx, mmmmmmi 5 0 8cc«#&3n 

£ D fr^Wf-i?l/^ 1 5 0 3ttt 

^l— *frw y^;F^-X/0 F 1 5 0 4tC«^Sti, ffe 
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F 1 5 0 4t'Bf3- FR£^-1^©^>£-:7^ — 
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s 1 5 0 5 r « s s ^m&ftt>n, mmmtipm^ 1 5 

t c jft * ft: l^Sbm C c te l> X Sff L ft: ft 

$OT tc^SJrr i > &„ $fti, ^$^f-^i/^^ 
1 5 0 3^6<DS^jSlJffllnv> F«^tin^ 0 m 
*S»JfflInv>Ftt, SiftM#>6£5: 1 0 0-ikb p s r 

C(Dnv> F<DffitttCfi£or, Id 
B (Dm A* S l> B3&i>*?f 5 fca&or>M-^"C* Sc « 

SfJiSP^P-fevtM 5 0 6tt, C©ft-^*BfS<DpI^ 
»Hr\ jUMS^SiMSl 5 0 7tc«#&T4 0 a/cS« 

w<)i>*k y f F*, mmnttmrn^ 1 5 0 s tc« 
#&-rs D imss^$ijfisng 1 5 0 7t&j, Txfi^i 5 

0 5^6<DS Sff-^^ffJSP^U^ ^if 1 5 0 6^60fg 

1 5 0 8r^$fJffl]^n^^^ 1 5 0 6^6CDjg^tcse-^ 

TSffM^$IJffl^tf^ <fci fetCT^P^lx^-^^ 1 5 0 
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/Sl>Tt>£ 0 10 
[0 0 0 9 ] Mfc, fi£*cDDBF (fw v^^tf-A? 

*-=;>*o T>^^iCDMAaioaj», mii, is 

R =fmikm<D ,4 DBFT>^^cDCDMA#»!jaffS 
±ifeM^^^A^(D31ffltcra~rS#^ \ ff^Kfg, A. 
P 9 4- 1 2 1 /RC S 9 4 - 1 2 9 , Feb, 199 

T>^A§fta^^Uft:feCDT\ 7>ftl30 1^6 
(DA^Ci, LNA 1 3 0 2rWM3ftfcf£, J^StfSISii 
1 3 0 3, 1 3 0 5, 1 3 0 6 , »1 3 0 4 

CCcfc*K ^-X/O Kft-^tc^JfeSnA/D^JfeSl 3 20 
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M-^i LTtBBBiKJISIS 13 10-1318 CCffisteSft 
So ^UTffi^SffgP 13 10-131 SCCfc^T, S 
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[0 0 1 1 ] M 1 6<D{3S^KJ;titi, yjlU-bK 
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/8i40, Mg<Dj£tfe^-Y>*spID/ci-rSi, Sift 40 
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[0012] *cr, ffiu- Mf-^c 
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^^cESS^£iif ^ C i C DM 

<Z>^itg*^gi&Sfcfe, EwSOfeWil 0 0M 
Hz-SGHzia?), cnrtt, F^TWttfc 

^^]A^S^^SfJf3^r6n^iO „ *cDfcab, 
JS^iiftg ft: ff-^Og^ t c X t- A ffifc C 6 to ft: I > C £ cc 

[0014] S fc, 118, il 9 CDfItC^R$£r^ < ^ 

^#3*1 a z> & , ^cD&mmfimm^ * & t > t £ tc & 

[0015] Etc, — ^(D^ ^ ^)V<DBM^mW<DW-^ 
i£U#&#A ^-r^^SSt^^L'TU^^fcfi&tC, ^ 

c tj^is * 3 & s & #> to 6 t\ if tc fx mnm * v * 

[0016] ^/ct£*CDDBF7>rtK, JSLtcDJ; 5 
[0017] d©^«Ja±Oct J 5ft:rajH^*»l*'ra 

[0018] Sfc, Jg[nJttT>^^*ffl^fcG^tcf(^ 
?:T tf S C £ # ? ^ * JVm-M^m At t^CD 

[0019] D BFCDKff^^rBlSWCCih^SC £ 

& C J: 0 Ar m<r^^DBF7>rt^fiffit 
SC£^@Sti£t-a t5 

[0 0 2 0 ] 

[SB*jES^Sfc26<D*©] if *S 1 (Di3l««^#M 
SB«, Jgf^ST>7-A£ttg^ttT>7 u ^^«^/cS 
ttt©£, Mgf^ttT>^^£J^ttr>^^cD^>ft:< £ 

ft*ff 5 C DMA^X^ACCfcl^T, ^SbM^ffMAjtC 

[0021] t»*ii2 (ommnjjMmmmu.. 1 
tatt ©^fimAr fOfflJfi^c ts ^ r , jgrejf* r > a b tr 

s D 

[0 0 2 2 ] lf*JB3 (DiMMSAfSOffllSati, it^ja 1 
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2 ©ins t tm? £ C £ tc =fc 

[0 0 2 3] ft*II4©31ffm^$ljm)^tt 1 11*113 

mmoimmnjjum&imcte^x , i ©awa^'ifi 

[0 0 2 5] ff*JS6 CDi*ffS^JtlJffllSg«, ff*>S5 

[0026] n^m7 (ommmtsmmmmu, it*ii3 
i atgojMff mtsmm^mc & i > r , is i osm £ m 2 
©a*Mt«. HK^-t^^tttcm&^^tensc £ 

[0 0 2 7] afB8CDCDMAVXfAB, ^fattT 

ffi^fc 1 si<yuk<D&mmfcMfifanm%:ft5c dm a 

■cast, < &S J: 5 (c^fim^USff-r^^f m^*U»© 

[0 0 2 8 ] ffj}<JI9CDCDMA^XT-AB, fi*)I8 

i> t* - A « Ma [ajf± T > t- ^ fC J; § V - > t C ^ - A - 7 

[0 0 2 9 ] ffjjclll 0©CDMA^Xf-Ati, f#*II 
8fatS©C DMAi'XT'AKfcli't, JifnJttT^^ti 

[0 0 3 0] fi*IB 1 1 ©CDMA^/Xf AK, fi*JB 
8IBtg©C DMAJ-'X-rAtcfc^T, Sitfl^ Jcfc^T^ 

i6itttr-A«at)S'r5«^K 1 «t£©S»iM£3:£i£ 

T Jgfatt fcf — A fc JR^T 4C44#lit5. 
[0 0 3 1] fi*ISl 2©CDMA>'XT-Ati 1 ff*JB 
1 1 latSsOCDMA^XT-AiCfctiT, 1tife©#i(lJ^i 

[0 0 3 2 ] ffjRXll 3©CDMA->XT-Ati, ff*If 

1 1 gatfeocDMA^XT-Aicfci^r, 1t©t©#lWiSi 

[0 0 3 3] ffjJSrSl 4CCDMAK, if*II8fai!4© 
CDMA^Xf-AKtsC^T, ^tt^^Of h fatt bf - A © 
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[ 0 0 3 4 ] fi*Ill 5©CDMA^fAit fi*II 
8iaiS©C DMAi^rAiCfc^T, feWi^i^ ©J^fatt 

sc£^^ts£-rs 0 

[0 0 3 5]W#ai BOCDMA^fAB, fit*II 
8IBtg©C DMAi'^T-AKii^t, Kfcf-* l-l— 

^*T£«»J^B:, iOTRI3*«[fiHc tiffin h u- hri! 

[0 0 3 6 ] S»*IB1 7©DBFT>7-tB, D B F tfj 

;Wc, ^©^-^^^©ffiM^tf l ©fBM^S©ffe 

[0 0 3 7] 1**111 8©DBFr>ft», 8**111 
7 fatg© DBF7>rtKfeHt, S2 ©flM^ISW > 
m 1 ©+BI!liS©*Ml;*f*±Sl*SfW»fcfT SttfNfclt? 

[0 0 3 8] 1**111 9©DBF7>rtli, If *II 1 
8 ia»g© DBF7>7-tKfelit. KlfPff ik^JS CiSiJB 
* * -7 tc ? S C £ % #i5[ £ -r -2. . 

[0 0 3 9] ti*IS2 0©DBF7>fttl, li*II 1 
8tatic©DBFT>7-^iCfc^T, tflj|?^ia£, Hi© 

£, »2©w^a©±tr©m^ ; &A^i£-rs^^© 

[0 04 0] 

mmcommi. jstr c©ife^©nss©?f5^i^Hcco 
^ri^-rSo a i uc.(D§m<Dmmmm 1 ^^ti 

i o i te^t^ttT>f-^ 103, its^ut^a i 

0 5 . ftaRX55ffl^© 10 7, « TX ®I^ l o 

9 . umm in, /wo? hmmaf$M 113, * 

*;HMM1 1 5, ^t>*^2ffl^Si^i 1 

7, • • •. ?v%jiMm^.mm%si lQ^^mmn 

'So 

[0041] ry^-t- 1 0 3(cTSfsLfcm-^Ei, 

m^m^a. 105^11, ^MRxmm^m 1 0 7 tc« 

tfR&A G C^^rff 5 „ SaRXMfK 1 0 7 ©tB^J 

m^l 1 9 SrK«?n6„ ? + *;Hffl^SIBSl 

1 5 -Cti, R XMIi^S 1 2 1 tc J: 0 9=- -r ^ 

?fl\ — 77©m^ti, S*§tl/£lT i -^£ Lta- t 1 ^ 

[0 04 2] fte77©tU*«, ^*fii£ LT. J:fc«#S 1 
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2 3 R^mmm^m i 2 9 icm&stiz. tm^m 1 
2 3 -m^asw^K 1 2 9 fre<DMmm 1 ii^©A 

/jN^rttiS b , ©SJH4 1 ^ > jJOKDfff K ibtTPC 

(mmntsmm) =<^> f£j*mu 2 5tc«A- r ^ o 
tpc3?>f»si 2 5tb, mmmzuvK 
tpc37>f *£*s-r 4 . mn tti8#ss*!*ifii 

1 J:*3 A^t^*£fCSi, S*&TW*5fc&© lil>^3 
t> F4£j&-rS 0 C©=iv> K^rTXMII^Sl 2 7 

7 ^^ILTTXfcl^ 1 2 7 {C^$ni>. CCT 10 
mrlBTPCav> F^WA-rSCiiCj;^, ti#R££t> 

SI 2 7aj^liS, fl&©***^©M#££fctdJIIffSl 

fc^-ra fe^issnrftiiTx^ii^g 1 0 

t^gl. hp A^o^rcD^ + ^Ji'-c 20 

^M^Mii^f 5 . * or m&mfm^m 10541 
u t>t-^ 1 0 3&F>mw}m^nmzti&„ ccr? 

i9«, 7-v*)ifrM<Dtc$><Dffn%mi,->x\3\— <Dmi& 
[0043] m^ryr-f-ic^^mmmh^^^M- 

(M+ 1 ) 3&>6N!C-olsrPI«(C«)fp-r€>o flP^fgfSJtt 
T>^K J:5)SSM«1 02B. J§fattT>:r:J- 1 0 30 

4 , m&m&m^8t ioe. kirxm*s ios, 

SffiTXMII^Sl 1 4, JnHt«l 10, A>fO, hff 

n%J$8$ 112, ? * (M+ 1 ) m^ti^n 1 1 

6, ?1-*;U (M+ 2 ) ffl^»§gl 18, • • • , ? 
f *;UNffl^|IS^l 2 0*6»JjS$n<2. o T^T-f-l 

0 4 fcr^ftLfcft-^fi, j^gfi^-tt^ia 10641 

u ftfflRXMii^si 0 8ic#t$A §tl6o ita RX ^ 
{i#©Ml$ii^gi, 7 4 )i % v > *r&x>K g cmzn 

0 o itjiRX^II^Sl 0 8[ti^B, ?t*;H^fi 40 
ISH 1 1 6 *6 ? -f *Jt-Mffl^ttS|#§ 1 2 0 grtcf*^ 
3*15. ?f (M+ 1 ) ffl^HPI^l 1 6rti, R 
Xffiffi^S 1 2 2 K J: 9 ? **)Vftmm%ft l\ — #© 

[0 044] #^7©m*B. «7Jtf £ bt, I±t5^J£ 1 

2 4R^afijiai^m 1 2 e tc«i&sn*. tbis^ia 1 

2 4 -t?«fta$IJ©^© 1 2 9*60Sif 1 iM^tCDA 
/J^tW5 b , -5- ©feHI£ 1 -> > ^©fffg £ U T T P C 
av>Kfi^ai2 6K:ffi|&n. TPCav>K4 50 
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mmZl 2 6-Cti, it!»S*fc:fi£^ TPC37>F4 
5. C©3^> F4TX»WS1 2 8tC^ A T^ 0 ^ 

xieyffiMai 2 8fcM3ti4. cc-ctinaTPcav 

> K^rffA-r-SCitciD, »#g££kCC. TPCa? 

> F &^SM^cfei!3n£ D TX#HI3Ma 12 8m* 

k, ^^^^^(Ditntth^mu^i i oic#^&s 
ft^£4>^3*ir=ttaTx^ffl^i i4fc«*&<*ft 

XfcMl 1 4t?B. JS&E&^tk 7^Jl/*';>^ 
HP A^©:£T©?**;brftfflft^ffl^T5 0 ^ LT 
iSSft^it^© 10 6410, T>7-? 1 0 4*>6^tt 

w^fisowstis. cc-e?-*-*^ (m+ i ) fl^aws 

1 1 6*6?i>*;UNffl^IPIgil 2 Ott, ? 

8i©fca&©^*l&t>Tim— ©fllJitr**. cert* 

[0 04 5] ^aSlJffll^lg 1 2 9 Ttt, ? 1> 1 
MtcJcSflloarM^f*^ (M+ 1 ) *6NtcJ: 

an 2 oaigffi*«T©ra^t?w^w&. 

(Sl©Hi> = ( 1 *e»M©mA)fii©MfD) /M 
(S2©Sifi) = ( (M+ 1 ) *6NOl^I®fS 
ffi) /N* (}§l«lttT>^^>/M§fat£r 

}g[fi)t4T > ^ K «t S m^ffl© ( «^tt7 \sj~)r*f4 
>/fHplttT /cW/h$<r-*S/c45, j£ 

mSAJtlJfflIK J: 0 , ? -i,^j^«©tf A^i^tiS. 

»JL/< Ei, C ©H 1 ©ItlR^S 2 ©^tfli 
^tifti^t l *6M©l:tl5^S£ . ? i=- 

(M+ 1 ) *6N©|:tK^iaiCitjlfC^-£,©TiJ^ 

[0 04 6] H 1 -C5*g-T >t~^4 1 ^cWSL 

[0 04 7] ^K, ftflfiRX«La^K 1 0 7 4I¥L < |ft 
= 0 2 5* C ©^^* 6 ©Hiite© JfcJH HC*s ^ § * 

mRxmm^&<Dffif&%^btch<DT$>& !1 m^m^m 

?S1 0 5^6©^ffff#B, LNA (ffi^ifteS) 

2 0 1 OifitlSn, ;*t2 0 2KJ;D IFM^ 
©JliStSa^tf^n. BPF (;<>F'«7^W) 
2 0 3-r^©M^^4I^S§n-S.„ -fr LtAGC 
2 0 4 l€<k 0 , 3t5£© U^;Vm-^£ L/cfJL ^®S2 0 

5 tc j: r> mm 2 -5(c^w 6ti, -en-enoM-^-t* 5 + 
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t2 0 6, 2 o 7tem$$ti& a ccm m^m&m 

2 0 9, W2 10, ^tf-2 0 6, 2 Qlte£%>m. 

)l>$) 2 0 8, 2 0 9^0, ^SttJSffi»ja#©Bfc£ 
^S&^fcf^Sff^ft^ A/D2 10,21 

[0 0 4 8] S fc^ffigg2 1 0 CDftb 0 GC 9 0 ' :5ftg|S 

^rffli^r^m^ ftiRXj&i^S i o 8 fe±ga 

[0 0 4 9] ^CC, «ITX*5I*S1 09^iL<I 

mm%., LPF 3 0 3, 3 o A^cx^^mummm^ 

3 0 6Gtgt#&3ft& 0 CCXSU, I F JSSISfgjfeg 3 0 9 

sta^3 1 0 £ &cj: obsess sn&o -en-etio 20 

5+ftH*BLPF 3 0 7, 3 0 8tCffi*&Sn, CCt 
ttfe^g3 1 1 tCcfc^JSSft, SJIpJ^T>^3 1 2 

tci^±fffis$n-2) 0 -eur, ^*u-3 1 3tc<±^ rfm 

SS&Mc^BSSft, BPF314 r^&jgffiSfcOBfc*** 
tft>ti/cfl, HPA3 1 5 tcr^m^jtcifffssnSc c 

[0 0 5 0 ] C<D<£5tCLTft»TX®M&£&;?ft5 
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